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• We were asked to investigate what causes the 
difference in Mtt dependence between the two analyses
•  https://hypernews.cern.ch/HyperNews/CMS/get/TOP-12-010/8.html

• Plots from the PAS on next two slides as a reminder:

• Marco’s result shows a rising trend in AC vs Mtt

• Our result shows a falling trend in AFB vs Mtt

• But both results pretty consistent with flatness

• Also show our result for AC

• AC and AFB are strongly correlated, so we expect the 
Mtt dependence to be similar (see slide 7)

• Then we see how our result changes after adding 0 b-tag 
data to match Marco’s selection
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AC = 0.050 ± 0.043

• Marco’s results (plot from the PAS)

• uncertainties stat only
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Figure 4: Unfolded results compared to theoretical predictions. Statistical error only. Upper
Left: Inclusive measurement, Upper Right: Differential asymmetry in mtt̄, Lower Left: Differ-
ential asymmetry in pT,tt̄, Lower Right: Differential asymmetry in yT,tt̄.
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AC = 0.009 ±  0.031AFB = -0.011 ±  0.034

• Our result for AFB from the PAS is plotted on the left

• x axis changed to match Marco’s, uncertainties stat only

• Result for AC using same events and method is on the right

• AFB and AC results are consistent with each other
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• Now add 0 b-tag data to our analysis, to match 
Marco’s selection (our analysis requires ≥1 b tags)

• increases data yield by 49%

• from 9746 to 14479

• ttbar->dil purity decreases a lot:

• ≥1 btag has 92% ttbar->dil

• ≥0 btags has 76% ttbar->dil

• the 0 btag bin has low purity: 42% ttbar->dil       
(lots of DY)

• background subtraction a more important effect for 
≥0 b-tag sample than for ≥1 b-tag sample
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• Our results after adding events with 0 b-tags (compare slide 4)

• we also stop using b-tagging info to choose jets

• we use MC background predictions for subtraction

• The downwards trend is gone in AFB, reduced in AC
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Correlation
•               vs   |yt| - |ytbar| at gen level (variables used for AFB and AC)

• Strongly correlated (rho = 0.835)
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1 Measurement of asymmetries1

A recent paper by Krohn, Liu, Shelton, and Wang [1] suggests two further observables that can
be studied. The first of these is the lepton charge asymmetry, which depends only on the two
measured leptons:

AlepC =
N(|ηl+ | > |ηl− |)− N(|ηl+ | < |ηl− |)
N(|ηl+ | > |ηl− |) + N(|ηl+ | < |ηl− |)

,

where |ηl | is the pseudorapidity of leptons. The second is the top forward-backward asymme-
try, defined as

AtopFB =
N(cos(θt) > 0)− N(cos(θt) < 0)
N(cos(θt) > 0) + N(cos(θt) < 0)

,

where θt is the production angle of the top quark in the tt rest frame with respect to the direction2

of the boost of the tt system.3

To further reduce the background fraction, the requirement is added that at least one of the4

selected jets must be consistent with coming from the decay of heavy flavor hadrons and be5

identified as a b jet by the CSVM b-tagging algorithm [2]. Some additional very minor selection6

changes are detailed in [3]. With such event selections, the simulation predicts that the selection7

is dominated by dileptonic tt events (92%), with the largest background coming from single top8

production [3].9

The AtopFB measurement requires the reconstruction of the tt system. The method described in10

Section ?? is again used, with minor differences detailed in [3]. Approximately 17% of events11

have no solution, and are not used in the measurement of AtopFB. The reconstructed asymme-12

tries are listed in Table 1, where they are also compared to the simulation.13

Table 1: Reconstructed and simulated asymmetries in the preselection region. Uncertainties
are statistical only.

Reconstructed asymmetries Data Simulation
AlepC 0.006 ± 0.010 0.002 ± 0.002
AtopFB 0.000 ± 0.011 0.005 ± 0.002

The reconstructed asymmetries are distorted from the true underlying distributions by the lim-14

ited acceptance of our detector and by bin-to-bin smearing due to the finite resolution of the15

measurement. We have developed a procedure that allows us to correct the binned data for16

both effects, yielding “parton-level” distributions and asymmetries. The unfolded results are17

normalized to the theoretical tt cross-section of 154.0 pb, so that the corrected distributions rep-18

resent the differential cross-section in the variable of interest. The details of the procedure are19

described in [3].20

Background-subtracted and unfolded asymmetry distributions are shown in Figure 1. The21

measured asymmetry values are summarized in Table 2 and compared to the SM tt parton level22

predictions obtained from POWHEG Monte Carlo [3]. No significant discrepancy is observed23

compared to the SM prediction. The systematic uncertainties are summarized in Table 3.24

1.1 Mtt dependence25

The dependence of AtopFB on the mass of the tt system, Mtt, is interesting because new physics26

is expected to be more prominent in the high Mtt region. The results are obtained by adding27
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Conclusions
• AC and AFB results strongly correlated

• Adding 0 b-tag data increases total yield by ~50%, but final result has 
larger stat uncertainty because 58% of the additional data is 
background

• ≥1 b-tags:  AC = 0.009 ± 0.031

• ≥0 b-tags:  AC = 0.012 ± 0.032

• Adding 0 b-tag data removes the negative slope in our result, but does 
not reproduce rising trend

• results still not directly comparable due to differences in unfolding 
procedure, background estimation, binning, and remaining selection 
differences

• but results consistent within ~1.5 sigma
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